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Description 

This invention relates to a carrier device for process- 
ing samples which are to be analyzed in a manner which 
facilitates their combination with analysis reagents. 5 

In the analytical field it is often necessary to process 
samples of reagents for analysis by combining them with 
various reagents, support particles and the like. Follow- 
ing such analysis, it is then necessary to transfer the 
processed sample held in a reaction device back to a 
device which facilitates processing the results. This is 
particularly true when the interim processing of a sample 
involves repeated steps that typically required immu- 
noassay techniques. These include reaction time and 
wash cycles all involving the use or other particles to 
facilitate the chemical reactions. In a case of immu- 
noassays, it is necessary to vortex the contents of a reac- 
tion vessel to maintain the particles suspended so that 
the reaction may go to completion. Such analysis may 
also present difficulties inasmuch as the samples may 
come from different units and all require mounting on the 
processing carrier. A further problem arises due to the 
combination of the samples and reagents during the 
processing. It is difficult to keep track of the proper sam- 
ple to make sure it receives the processing needed and 
does not become mixed up with other samples so that 
the integrity of the analysis is lost. 

It is an object of the present invention to provide an 
analytical carrier device which facilitates the analysis of 
samples in a reaction container. 

This problem is solved, according to the invention, 
with the features of claim 1 . 

In a particularly preferred embodiment, the reaction 
vessel itself comprises an inner container having a lon- 
gitudinal axis and which contains a first reagent and an 
outer container coaxially positioned about the upper por- 
tion of the inner container, the outer container having a 
second reagent. It is desirable that the transparent con- 
tainer be slidably removeable from the top member to 
facilitate its use and transfer for further analysis. The 
apparatus of this invention maintains three units 
together, i.e., the sample, the reagent for analysis and 
the ultimate processed sample in a separate container. 
This facilitates processing samples and maintains all the 
units necessary for analysis together during the analysis 
time interval. Multiple sample cups may be simply 
clipped on to the carrier for use with different sample 
input and separate incubation is permitted by the struc- 
ture of the carrier for material within the reaction vessel. 

This invention will be more clearly understood when 
considered in conjunction with the accompanying draw- 
ings in which like reference numerals refer to like com- 
ponents in each of the drawings, in which: 

Figure 1 is an exploded view of the carrier device 
constructed in accordance with this invention; 
Figure 2 is a section taken through the stopper of a 
container along the lines 2-2 of Figure 1 ; and 


Figure 3 is a section taken along the lines 3-3 of Fig- 
ure 1 particularly depicting the construction of the 
sample holder. 

There may be seen in Figures 1 , 2, and 3, exploded 
sectional views of one of the carriers constructed in 
accordance with this invention. The carrier is seen to 
contain a hollow, molded housing 50 defined by a pair of 
sidewalls 52, a top plate 58, and a base support 60. A 
drive bar 140 is positioned in the lower portion between 
the sidewalls and secured to the base support as by glue- 
ing. This bar has receptacles 61 to facilitate its receiving 
driving or positioning pins for positioning the bar 1 40 and 
hence the carrier. The housing may be formed of polysul- 
fone or any other suitable engineering plastic which is 
rigid, strong and chemically inert. Attached to the front 
sidewall (in the drawing) is a partition 54 which cooper- 
ates with the top 58 to accommodate the top frame of an 
analytical pack 62 which may be the same and preferably 
is the same as the aca® pack used in the aca® Auto- 
matic Clinical Analyzer sold by E. I. du Pont de Nemours 
and Company, Wilmington, Delaware, U.S.A. The aca® 
pack has identifying indicia 66 on the top which may be 
read by appropriate sensors to indicate the particular test 
being run and includes a hollow septum 68 with an orifice 
70 which may be used to introduce materials into a plas- 
tic pack 72. Since the aca® pack is well known it will not 
be described further. 

In any event, the partition 54 and top 58 cooperate 
to define an orifice 56 adapted to accommodate the top 
member of the aca® pack 62 so it may be inserted into 
the carrier with the lower side pack 72, which is formed 
of plastic material. The side pack is to slide in between 
the two walls 52. The top of the carrier 50 also includes 
an elongated cup-like member 76 which is adapted to 
receive a removable sample reservoir 78 containing a 
reservoir 80. The sample reservoir 78 is held in the posi- 
tion within the opening 76 by appropriate molded grips 
82. A fitting feature 84 may be provided for the sample 
holder 78 to control access to the opening. 

To complete the carrier 50, the end of the top mem- 
ber 58 may have an orifice 86 with downwardly extending 
flanges 88 adapted to hold a reaction vessel holder 90. 
The flanges 88 are concave on the inside to define a 
socket which cooperates with the bulbous top on a reac- 
tion vessel holder 90 in a ball and socket joint manner. 
The lower portion of the reaction vessel holder 90 may 
be shaped as to have an inverted cavity or receptacle 92 
at the upper end of which is a bore 94 adapted to receive 
a pin from a nutating drive member. 

In an alternative embodiment of this invention, the 
reaction vessel holder 90 may be the reaction vessel 
itself although the use of the holder is preferred for its 
long term stability and reliability. If the reaction vessel 90, 
as a tube holder, is adapted to receive a reaction vessel 
100, the vessel has at the upper portion thereof a con- 
centric chamber 102 for holding reaction reagents that 
typically may be used, for example, in an immunoassay 
process. 
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The reaction vessel holder 90 is nutated by an auto- 
matic apparatus 104. Although any suitable drive appa- 
ratus may be used that provides two directions of linear 
motion and one direction of rotary motion. This drive 
apparatus provides a bidirectional motion as depicted by s 
the line 106 (Fig. 1) as well as rotational motion as 
depicted by the line 1 08 to the reaction vessel holder 90. 
The drive apparatus is powered by a single bidirectional 
drive motor 1 10 which provides rotational motion to the 
drive apparatus 104. The automatic apparatus engages w 
the reaction vessel holder 90 by elevating a mixing cyl- 
inder on which a pin is positioned contiguous the periph- 
ery at a point off the elongated axis of the mixing cylinder. 
In other words the pin engages the bottom end of the 
mixing vessel 90 in a position which is eccentric to the 75 
axis which mounts the mixing cylinder. The apparatus 
then spins the cylinder moving the engaged end of the 
vessel into an orbit. If the vessel is managed so that it is 
free in two rotational directions of freedom, then the con- 
tents of the reaction vessel holder 90 will swirl or nutate 20 
thus mixing them. Reversal of the drive which spins the 
mixing cylinder 110 stops the orbiting of the vessel and 
lowers the cylinder thus disengaging the cylinder from 
the reaction vessel holder 90. 

The carrier device just described has many advan- 25 
tages and it permits in effect the combination of three 
different functions into a single device. Firstly, sample 
cups from various analysis devices holding the sample 
may be snapped into place in the upper portion of the 
device. Secondly, a reaction tube containing reagents for 30 
the analysis of samples may be inserted into a carrier 
tube which may be inserted into and processed sepa- 
rately from the carrier unit. Thirdly, the completed 
reacted sample with reagents may be introduced into a 
separate unit which is slidably removeable from the car- 35 
her for subsequent processing and analysis if desired in 
other machines. 

Claims 

40 

1 . An analytical carrier device for processing samples 
held in a reaction container (100) comprising: 
a hollow vessel (50) comprising a top side (58) and 
other sides (52,60) defining a hollow chamber within 
the vessel wherein the top side (58) has an exterior 45 
portion that extends beyond and outside of the ves- 
sel, 

a support member (62) having a transparent con- 
tainer (72) with analysis reagents contained therein, 
attached to the support member wherein the sup- so 
port member is constructed and adapted to be slid- 
able within the chamber of the vessel (50), 
a sample container (78) constructed and adapted to 
be removably mounted to the exterior top side of the 
vessel (50), and 55 
a reaction container holder (90) constructed and 
adapted to hold rotatably the reaction container 
(100) and to be mounted on the exterior top side 
wherein the reaction container holder may be agi- 
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tated independently from the hollow vessel (50) to 
facilicate the mixing of the contents in the reaction 
container, whereby the sample may be positioned in 
the reaction vessel for reaction and thereafter trans- 
ferred to the transparent container for analysis. 

2. An analytical carrier device as set forth in claim 1 , 
wherein the reaction container (100) comprises an 
inner container having a longitudinal axis and which 
contains a first reagent and an outer container (102) 
coaxially positioned about the upper portion of the 
inner container, the outer container having a second 
reagent. 

3. An analytical carrier device as set forth in claim 1 , 
or 2 wherein the transparent container (72) is slida- 
bly removable from the top member of the hollow 
vessel (50). 

Patentanspruche 

1. Analytische Tragervorrichtung zur Bearbeitung von 
in einem Reaktionsbehaiter (100) gehaltenen Pro- 
ben, mit: 

einem hohlen GefaB (50) mit einer Oberseite (58) 
und anderen Seiten (52,60), die eine hohle Kammer 
innerhalb des GefaBes begrenzen, wobei die Ober- 
seite (58) einen auBeren Bereich aufweist, der sich 
uber das GefaB hinaus und auBerhalb dessen 
erstreckt, 

einem Stutzteil (62), an dem ein Analysereagenzien 
enthaltender transparenter Behaiter (72) ange- 
bracht ist, wobei das Stutzteil derart konstruiert und 
ausgebildet ist, daB es in der Kammer des GefaBes 
(50) gleitend verschiebbar ist, 
einem Probenbehaiter (78), der derart konstruiert 
und ausgebildet ist, daB er abnehmbar an der 
AuBenoberseite des GefaBes (50) befestigt ist, und 
einem Reaktionsbehaiterhalter (90), der derart kon- 
struiert und ausgebildet ist, daB er den Reaktions- 
behaiter (100) drehbar halt, und der an der 
AuBenoberseite befestigbar ist, wobei der Reakti- 
onsbehaiterhalter unabhangig von dem hohlen 
GefaB (50) agittert werden kann, urn das Vermi- 
schen des Inhalts in dem Reaktionsbehaiter zu 
ermdglichen, wodurch die Probe zur Reaktion in 
dem ReaktionsgefaB angeordnet und danach zur 
Analyse zu dem transparenten Behaiter uberfuhrt 
werden kann. 

2. Analytische Tragervorrichtung nach Anspruch 1 , bei 
der der Reaktionsbehaiter (100) einen inneren 
Behaiter, der eine Langsachse aufweist und ein 
erstes Reagens enthait, und einen koaxial urn den 
oberen Teil des inneren Behaiters angeordneten 
auBeren Behaiter (102) aufweist, wobei der auBere 
Behaiter ein zweites Reagens enthait. 
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3. Analytische TrSgervorrichtung nach Anspruch 1 
Oder 2, bei der der transparente Behaiter (72) von 
dem Oberteil des hohlen GefSBes (50) gleitend ver- 
schiebbar abnehmbar ist 

5 

Revendications 

1. Dispositif de support d'analyse pour le trartement 
d'6chantillons contenus dans un recipient de reac- 
tion (100) comprenant : io 

une cuve creuse (50) comprenant un cote 
superieur (58) et d'autres cotes (52, 60) d§f inissant 
une chambre creuse k I'interieur de la cuve, le cote 
sup6rieur (58) comportant une partie exterieure qui 
s'6tend au-del& et k I'exterieur de la cuve, 15 

un element de support (62) comportant un 
recipient transparent (72) contenant des r6actifs 
d'analyse, fixe k reiement de support, dans lequel 
reiement de support est construct et adapte pour 
pouvoir coulisser k I'interieur de la chambre de la 20 
cuve (50), 

un recipient d'echantillons (78) construit et 
adapte pour etre monte, de maniere amovible, au 
cote superieur externe de la cuve (50), et 

un support de recipient de reaction (90) cons- 25 
truit et adapte pour maintenir, de maniere rotative, 
le recipient de reaction (100) et pour etre monte sur 
la partie superieure externe, ce support de recipient 
de reaction pouvant etre agite independamment de 
la cuve creuse (50) pour faciliter le melange du con- 30 
tenu dans le recipient de reaction, de telle fagon que 
rechantillon puisse etre positionne dans la cuve de 
reaction aux fins de reagir et d'etre transfer ensuite 
vers le recipient transparent aux fins d'analyse. 

35 

2. Dispositif pour support de test selon la revendication 
1, dans lequel le recipient de reaction (100) com- 
prend un recipient interieur presentant un axe longi- 
tudinal et contenant un premier r6actif et un recipient 
exterieur (102), positionne de maniere coaxiale 40 
autour de la partie superieure du recipient interieur, 

ce recipient exterieur contenant un second reactif. 

3. Dispositif pour support de test selon la revendication 

1 ou 2, dans lequel le recipient transparent (72) est 45 
retirable, de maniere coulissarrte, de reiement supe- 
rieur de la cuve creuse (50). 
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